
262 MONTHLY WEATHER REVIEW. JUNE, 1899 

2 

- 

2 
5 
2 

I P.M. 
.ltitnde.' 

5 
FeFt. 

400 
m 
100 

7% 

400 
Boo* 
6%' 
7 W  

Boo* 
2,100s 

71W 
1,887' 

1,605s 
400 
410. 

........ 

% ,  

Max. 
. -  

23 
12 
10 

w56 
88 
83 

m h 9  
57 
46 
48 
66 

m 8 8  
58 

m i 3 2  
81 

- 6 4  
79 
R5 

- 8 4  
To 
88 
88 

E 

-- 

',8 
98 
8 
4 
49 
40 
81 
58 
58 
47 
46 
89 
66 
68 
69 
59 
53 
78 
79 ............... 

14 

ne. 
nw. 
ne. 
w. 
nw. 
se. 
n. 
se. 
8. 
8W. 
sw. 
se. 
8. 
ee. 
sw. 
nw. 
w. 
nw. 

1 

61 
88 
68 
84 
66 
88 
67 
88 
69 
70 
71 

7s 

E 
76 
77 
78 
59 
80 
81 
89 
83 
134 
86 
86 
87 
88 
89 
90 

18 

2 

February 7 1899. .... 
February ii, I~w.... 
February 18.1899.. .. 
February 22 1R99 ... 
February 27' 1899.. .. 
March85 l8h ........ 
April 17 im ......... ! 
April28:1889 ......... I 
April22 1899 ......... : 
April22'1899 .......... 
April25'1899 ......... 
April s'lw ......... i 
A rils:l8W ......... dy 6,1899.. ......... 
May 6,1899 .......... 
May20 1899 .......... 
May sd.1699.. ........ 

jMay 80,1699 .......... 
June 8' 1899... ....... 
June !Z3' 1699. ........ 
June 24' 1889. ........ 
June 24' 1899. ....... 
June 27: 1899 ......... 
June 29,1899. ....... 
July 1 1899. .......... 
July 4'1898.. ........ 
July 4: 1899. ......... I 

(May80 1899 .......... 
June 8'1898 .......... 
June lb 1899 ......... 
June 19' 1899. ........ 

H.M. 
8 4 0  
9 50 

9 15 
8 1 6  
7 2 0  
4 8 5  
9 0 6  
9 85 
8 1 2  
6 9 1  
9 8 2  
5 8 2  

9 42 
10 17t 
8 5 0  

8 87 
8 4 2  
9 82 
8 4 7  

8 0 0  
2 io 

............... 

8 4  
H.M. 
9 4 0  

10 10 

10 15 
! 8 5  45 

9 1 7  
10 45 
9 6 0  
9 0 2  
1000 
5 5 5  

8 2 7 1 0 2 8  
10 45 
12 08 
6 8 0  

10 45 
9 8 7  
10 17 
9 8 0  

a m  
a 45 

k 2 2  

a&*. 
20 
12 

9 
28 

19 18 
10 
10 
18 
14 
12 

18 
24 
12 

7 
14 

12 
8 
19 

21 

...... 
1; 

....... ....... ....... 

?! 
N . 5  
8 

8 8 9  
43.5 
42.5 

2 0 8 4  

48.6 49.5 
48.5 
48.5 
68 
57 
57 

8 5 9  
69 
65.6 
To 

2 0 7 0  
70 
74.5 
78.5 
68 

I 7 8  
68 
79.5 
79.5 

2 0 7 s  
71 
68.5 
58.5 
78.5 

.. 
86 

61 

84 

82 
67 

!.i 
81 
82 
50 
5s  
44 
48 
81 
58 

M I 5 8  
81 

8 0 5 9  
5 4 5 0  
W I  

PO 
8 4 8 0  
7 0 6 8  

78 
66 

66 
79 
71 
71 
89 

8. 
se. 
ne. 
8. 
ow. .............. .............. 

3 ' 2 .  
-'O 

a 0  98 
a= 

9 
I 
80 

55 
.w 
88 
6 i  
78 
rn 
6 2  
70 
7R 
69 

88 0.s 
h 

Inch 
7.43 

15.23 

2.18 
4.81 
4.15 
7.22 
10.10 
9.90 
6.50 
9.49 
9.80 

2 
-- 

..... 
Aguascalientes.. ..... 
Colima.. .............. 
Ciiliacdn Rosales (E. 

d . S J  .............. 

Fret. 
6,106 
1,600 
112 

OF. 
84.8 
95.7 

98.8 
89.6 
89.1 
n . 7  
78.8 
94.6 
81.9 
95.2 
04.9 
88.9 

OF. O F .  
50.9 71.4 
64.8 77.2 

63.5 6 . 8  
51.8 72.: 
58.4 IB., 
52.0 m.4 
M.4 M.9 
58.0 cR.7 
.50.9 05.6 
56.8 71.1 
88.2 EJJ.0 
57.2 09.4 

ne. 
wsw. 

sw. 
sw. 
s. 
n. 
s .,se. 
nw. 
ene .e .  

sse. 

n. 
e. 

ese., s. 
ene..sw, 

ne. 
e. 
ne. 
ne. 
ne. 
ne. 
n. 

e. 

SW. 
W. 

Local conditions. Ascension. * I Kite record. Averarre daily temper- I ature ohserred by 
Mr. Eadle, at Bay- 

New York. 

Temperature. ! Temperature. 

End- 
ing. 

. .  

9 

-- 
Third 
day. -_ 
',8 
11 
9 
18 
53.5 
40 
38.5 
52.5 
57.6 
57.6 
57.5 
69.5 
72 
72 
59 
69 
1 . 5  
76.5 
76.5 
76.5 
79 
613.5 
80.6 
75 
74 
75 
'75 
71 
66.6 
79.5 
78 
78 

-_ 

Min. 
Wind. Sky. 

Begin- 
ning. - 

: 
.I 

I9 
10 
66 
a4 
82 
51 
MI 
44 
44 
ti4 

legin. 
titng. - 

1.0 
28 
8 
4 

47 
40 
81 
59 
66 
48 
47 
64 
58 
MI 
58 
61 
54 
58 
m 
il  
82 
67 
76 
68 
82 
79 
72 
71 

...... 

..... ....... ...... 
- 

i'eloc- Same 
ity. I day. 

1- . -. . 

eoonc 
day. 

. -. ... . . . . . . .  

11 c 

0 
22 
8 
8 

49 
81 
80 
48 
52 
48 

81 
68 
w 
60 
56 
50 
70 
18 
77 
66 
78 
66 
72 
88 
Bo 
68 
70 
66 
88 
84 
Bo 

an0 w 

4a 

10 

nne. 
nw. 
nnw. 

se. 

SW. 
W. 

wew. 
8. 
SW. 
SW. 
8SW. 
SW. 
SW. 
SEW. 
8SW. 
nw. 
W. 
WSW. 
wsw. 
SW. 
W. 
SW. 
wsw. 
SW. 
SW. 
ne. 
SSW. 
nw. 
8. 
8. to sw. 
#e. to 8. 

22 
?! 

Cloudy. 
Cloudy and snowing 
Cloudy. snowstorm. 
Partly Aloud 
Clear- moong ht. 
~ iondy;  snowfng. 
Clear. 
Clear. 
Clear. 
Clear. 
Partly cloudy. 
Clear. 
Clear. 
Partl cloudy. 

Partly cloudy. 
Partly cloudy. 
Partly cloudv. 
Partly cloud?. 
P. cloudy to olear. 
Clear. 
Clear. 
Partly cloudy. 
Partly cloudy. 
Partl cloudy 
Clou& and s6ower. 
Partly cloudy. 
Clear. 
Clear. 
Partly cloudy. 
Partly cloudy. 

c lOU8Y.  

25.5 
8 

17.5 
40 
86 

Eo. 5 
69.5 
69.5 
69.5 
68.5 
65 
85 
64 
64 
58 
74.5 
74.5 
74.5 
71.5 
76 
71.5 
80.6 
79.6 
74 
74 
78 
89 
75 
70 
70 

a9 

- -. .. 
$ used. 

. - 
t A. M. $Meridian. 

drained is approximately 350,000 square miles, or about 
250,000,000 acres ; an area nearly equal to one-half of that 
portion of the United States east of the Mississippi. The 
main tributaries of the Columbia are the Snake, Clark's Fork, 
Kootenai, Okanogan, Yakima, John Day, Deschutes, and Wil- 
lamette. The Snake drains southern and eastern Idaho. It 
has two principal tributaries, the Clearwater, and the Salmon, 
the latter being much the larger. Western Montana, a3d 
northern Idaho are drained by the Kootenai and Clark's Fork. 
Eastern British Columbia ia drained by lakes and streams all 
finally running into the Columbia. The Okanogon drains 
the northern portion of central Washington ; the Yakima in 
Washington and the Deschutes in Oregon drain the eastern 
slope of the Cascades, and the John Day drains the southern 
slope of the Blue Mountains in northeastern Oregon. The 
Willamette drains the northwestern portion of Oregon be- 
tween the Coast and Cascade mountains, north of the Cala- 
pooia Mountains. There are many other streams which are 
important tributaries to the Columbia, but for the purposeof 
this paper it is not necessary to mention them. 

The country drained by the Columbia is, for the most part, 
mountainous, or high plateau. There are many valleys, all 
having elevations of over 1,000 feet, and the greater number 
having 2,000 feet and upward. The plateau country ranges 
in elevation from 1,800 to 5,000 feet. The mountains range 
in elevation from 2,500 to 12,000 feet. The line of perpetual 
snow, in the region under discussion, ranges from 6,OW to 
8,000 feet. As few of the mountains have any considerable 
area above the snow line, it is seen that the winter's snowfall 
is almost entirely melted each year and the water carried off 
by the Columbia. 

For the six months, from May 1 of each year, the total pre- 
cipitation averages about six inches over the country drained 
by the Columbia, hence it is seen the rainfall occurring after 
the snow begins to melt is too small in amount to be consid- 
ered in this discussion. 

The precipitation over the country drained by the Colum- 
bia from October to April amounts to from 8 to 16 inches, 
and is principally in the form of snow ; it settleB and packs 

MEXICAN ULIMATOLOGIUAL DATA. 

Through the kind cooperation of the Central Meteorologico- 
Magnetic Observatory, the monthly summaries of Mexican 
'data are now communicated in manuscript, in advance of 
their publication in the Boletin Mensual. An abstract, trans- 
lated into English measures, is here given, in continuation of 
the similar tables published in the MONTHLY WEATHER REVIEW 
since 1896. The barometric means have not been reduced to 
standard gravity, but this correction will be given a t  some 
future date when the pressures are published on our Chart IV. 

Moxiean data for June, 1899. 
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THE PRECIPITATION OVER THE PACIFIU NORTHWEST 
AND THE POSSIBILITY OF HIGH WATER IN THE 
COLUMBIA FROM THE MELTING SNOW IN THE MOUN- 
TAINS. 

By B. 8. PAQUE, Forecast Official. 

The Columbia River, with its tributaries, drains that por- 
tion of the United States west of the one hundred and eleventh 
meridian and north of latitude 42O, except a portion of north- 
western Washington and southwestern Oregon. The greater 
portion of the eastern half of British Coliimbia is also 
drained by the tributaries of the Columbia. The total are& 
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on the mountains and in the canyons and is always sufficient 
to produce a flood, if rapid melting occurs over the entire 
country. Should the melting occur a t  intervals or be gradual, 
as is usually the case, then high water occurs, but not a flood, 
A flood will not occur if the country drained by the Snake 
loses its snow before the snow melts from the upper Colum- 
bia country, but should the snow melt over both sections a t  
the same time, as in 1894, a flood is inevitable. The greatest 
amount of snow is usually found in the mountains of north- 
eastern Oregon and northern Idaho. An examination of the 
physical condition prevailing over the Pacific northwest wil l  
make it clear why this is so. A very large amount of snow 
is found in eastern British Columbia and the northern por- 
tion of central Washington ; in the other sections the snow- 
fall is of much less amount, hence it is not so important for 
the purpose of this paper. 

In  1893-94, the greatest excess of precipitation occurred in 
January, December, and March. I n  1898-99, there was no 
month with any marked excess of precipitation occurring in 
the entire district under discussion. Considering that a de- 
ficiency of precipitation occurred a t  all places named, and 
such was the case in 1898-99, it is reasonable to assume, and 
it is assumed, that  a similar deficiency occurred over the 
surrounding mountain region ; if this be true, then there was 
not the amount of snowfall in the mountains during the 
past winter that there was in the winter of 1893-94. Floods 
in the Columbia do not depend so much upon the total pre- 
cipitation of winter, as upon the amounts of snow in the 
mountains when the thawing in April begins. It is well 
known that the influence of chinook winds removes great 
quantities of snow from the foot hills and lower mountains 
during the winter season, and an absence of chinooks or even 
normal temperatures will allow much of the snow that falls 
during the winter to remain unmelted until spring. Such 
snow packs, hardens, and becomes a greater mass, for each new 
fall of snow adds to that already fallen and remains unmelted. 
These facts being established, the temperature conditions dur- 
ing the winter then become as important as the precipitation. 

[Here follow statements giving the departure from the nor- 
mal temperature, a t  various places for the winters of 1893-94 
and 189&99.-E~.] 

A summary of the them shows that the various places were 
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colder in 189&99 than in 1893-94, as follows : Spokane, 3.7c : 
Walla Walla, 12.4O; Idaho Falls, 3O, and Helena, 19.5O. At 
Baker City, owcing to the warmth of January, 1899, the past 
winter has been 2.7O warmer than the winter of 1893-94. This 
warmth was purely local a t  Baker City, and can have no ma- 
terial influence on the subject as a whole. 

The winter of 1893-94 had, on an average, over the country 
drained by the Columbia and tributary rivers, 10.22 inches 
of precipitation, and in 1898-99 it had 7.34 inches; or the 
former had 2.88 inches more precipitation than the latter. 
While this is true as regards the precipitation, the tem- 
perature record shows that the last winter averaged 5.2O 
colder than the winter of 1893-94. Considering the absence 
of the usual number of chinook winds during the last win- 
ter, and the almost continuous deficiency in temperature, the 
consequent increased accumulation of snow, for up to April 
1, there has been practically no melting, it is reasonable, 
therefore, to assume that there is, on April 1, 1899, as much 
or possibly more snow in the mountains than there was on 
April 1, 1894. This deduction from the actual records is 
proven by the reports from over 200 persons, living a t  the 
present time, nearest to the snow line. 

Assuming, then, that there is as much snow in the moun- 
tains on April 1, 1899, as on the same date five years ago, it 
is apparent that the Columbia will have to carry to the ocean 
the same number of gallons of water during the next three 
months that it carried in 1894. 

The amount of snow now in the mountains is suacient to 
produce a flood, if May has a period of warm weather. If 
there are alternate warm and cool periods there is less possi- 
bility of a flood. If the warm weather covers Idaho and 
Oregon before it reaches Washington, British Columbia, and 
Montana, the water will not be as high in the river as it will 
be should the warm weather invest the entire Pacific north- 
west a t  the same time. 

It can safely be assumed that the river a t  Portland will 
rise to from 20 to 25 feet, and a t  Umatilla about 2 feet more ; 
a t  The Dalles the height will be from 37 to 45 feet. These 
heights will probably occur during the month of June ; higher 
water in the river will prevail if temperatures much above 
the normal prevail during the latter part of May and the fore 
part of June. 
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NOTES BY THE EDITOR. 

ULIMATOLOGICAL DATA FOR CANADA. 

The Annual Reports for the Meteorological Service of Can- 
ada for the years 1895 and 1896 have been published in 
quarto volumes, the previous reports for many years past 
having been confined to octavo. The new style gives room 
for the publication of much more climatological data than 
previously, and doubtless in future years the quantity will 
be still further increased. The Canadian stations are classi- 
fied as Jirst-class when all observations are made three times 
a day ; second-class, when temperature, wind, weather, and rain 
are observed three times a day ; third-class, when only precipi- 
tation and the general state of the weather are'recorded. Fimt 
order (international program), when self-registering instru- 
ments are maintained for pressure, temperature, evaporation, 
and wind, as the Magnetic Observatory a t  Toronto ; chief sta- 
tions, when all ordinary observations are taken a t  regular 
intervals not exceeding four hours ; telegraph reporting sta- 
tions, when the observations are taken three times a day-at 
8 a. m., 3 p. m., and 8 p. m., seventy-fifth meridian time. 

There are one first order, about thirty telegraph stations, 
about two hundred ordinary stations of the first, second, and 

third class, and eight chief stations whose records are given 
in the Report for 1895. The first part of the Report gives the 
monthly and annual summaries from telegraph and ordinary 
stations of the first clase ; sixty-four such stations are given 
on as many pages. Part I1 gives similar summaries for sta- 
tiom of the second class ; in all about one hundred and sixty- 
three stations are given on eighty pages. Part I11 contains 
the monthly and annual mean temperatures and total pre- 
cipitations for all stations ; the mean temperatures are,when 
poesible, computed by the formula 1/4 (7  + 2 + 2 x 9), other- 
wise by the average of the daily maximum and minimum or 
by the observations a t  various hours corrected to the daily 
mean by using the normals for Toronto ; mean temperatures 
are given for about two hundred and twenty stations, as also 
the absolute maximum and minimum and the mean daily 
range of temperature; the monthly and annual rainfall is 
given for about two hundred and fifty stations, and the 
monthly and annual snowfall for the same. In Part I V  the 
amount of sunshine, as registered for each day of the year, 
is given for fourteen stations, and the temperature observed 
every two hours for each day of the year a t  Regina, Kingston, 
Montreal, and Quebec, and for each hour a t  Toronto. These 


